The up-down splitting within quark families increases with the family number: m u ∼ m d , m c > m s , m t ≫ m b ,. We show an approach that realizes this feature of the spectrum in a natural way. We suggest that the mass hierarchy is first generated by radiative effects in a sector of heavy isosinglet fermions, and then projected to the ordinary light fermions by means of a seesaw mixing. The hierarchy appears then inverted in the light fermion sector. We present a simple left-right symmetric gauge model in which the P -and CP -parities and an isotopical "up-down" symmetry are softly (or spontaneously) broken in the Higgs potential. Experimentally consistent predictions are obtained. The Cabibbo angle is automatically in the needed range: Θ C ∼ 0.2. The top quark is naturally heavy, but not too heavy: m t < 150 GeV. * Talk given by Z.Berezhiani at XV International Warsaw Meeting "Quest for Links to New Physics", Kazimierz, Poland, May 25-29, 1992.
Although the idea of radiatively generated fermion mass hierarchy is very attractive, it is difficult to implement it in a realistic way. For instance, it is generally problematic to understand the experimental value of the Cabibbo angle and the large top-bottom splitting.
In addition dangerous FCNC's have to be kept under control. Recently 1 , however, a new approach to the fermion mass puzzle has been suggested. In this approach the mass hierarchy is first radiatively generated in a hidden sector of hypothetical heavy fermions and then transferred to the visible quarks and leptons by means of a universal seesaw mechanism 2 .
Providing a qualitatively correct picture of quark masses and mixing, this approach solves many problems of the previous models 3, 4 of radiative mass generation. In particular, the correct value of the Cabibbo angle can be accommodated, without trouble for the perturbative expansion. Moreover, within the seesaw approach, the effective low energy theory, after integrating out the heavy fermions, is simply the standard model with one Higgs doublet (and with definite Yukawa couplings). Thus, flavour changing phenomena, typical of the direct models 4 of radiative mass generation, are naturally suppressed.
The key idea of the model 1 is to suppose the existence of weak isosinglet heavy fermions (Q-fermions) in one-to-one correspondence with the light ones. The model 1 has a field content such that only one family (namely the first) of Q-fermions becomes massive at the tree level. The 2 nd Q-family gets a mass at the 1-loop level and the 3 rd only at 2 loops. Because of the seesaw mechanism 2 , the mass of any usual quark or lepton is inversely proportional to the mass of its heavy partner. Thus the mass hierarchy between the families of light fermions is inverted with respect to the hierarchy of Q-fermion families. This feature is very attractive for the following reason. Experimentally we observe a small mass splitting within the lightest quark family (u and d) and an increasing splitting from family to family, with the up-quark masses growing faster:
it is natural to have m u ∼ m d , since these masses are determined by the tree level masses of the heaviest Q-fermions. On the other hand, the increasing splitting can be related to the difference between the loop-expansion parameters in the up and down quark sectors.
In what follows, we show that the simplest and most economical version of the model Let us consider the simple left-right symmetric model based on the gauge group 
where i=1,2,3 is the family index (the indices of colour SU (3) 
The scalar sector of the theory consists of
where the T-scalars are supposed to be colour triplets. Let us impose also CP, P LR and I U D discrete symmetries. P LR 6 , essentially parity, and CP act in the usual way. The isotopical
where A µ L,R are the gauge bosons of U(1) L,R . Then the most general Yukawa couplings consistent with gauge invariance, I U D , P LR and CP are
where C is the charge conjugation matrix. The coupling constants h, h i , λ ij , Γ ij (i, j = 1, 2, 3)
are real due to CP-invariance (λ ij = −λ ji , since the T-scalars are colour triplets). In what follows we do not make any particular assumption on their structure. We only suppose that they are typically O(1), just like the gauge coupling constants. Without loss of generality, by a suitable redefinition of the fermion basis, we can always take h 2 , h 3 = 0, λ 13 = 0,
In what follows we use this basis.
Let us suppose that the discrete symmetries CP, P LR and I U D are softly broken only by the bilinear and trilinear terms in the Higgs potential 1) . These are given by
where the coupling constants Λ u,d are generally complex, violating thereby both CP and
). The fermions p and n become massive, M p = M n = hv Φ , and the Q-fermions of the first family, U 1 and
ϕ /hv Φ due to their seesaw mixing with the former ones (interactions L 3 in (5)). At the same time the coloured scalars T uL − T uR and T dL − T dR get mixed due to the interaction terms in (6) . At this point, radiative mass generation proceeds, following the chain
The Q-fermion mass matrices generated from the loop corrections due to L 2 in (5) can be presented in the following form:
whereP 1 = diag(1, 0, 0) is a 1-dimensional projector and ω u,d = − arg Λ u,d . The loop expansion factors are
1) Actually, this symmetries could be spontaneously broken at the price of introducing P LR − and I UD −odd real scalars 1 . The consequences, as far as fermion masses are concerned, would be unchanged. The VEVs
Then the ordinary quarks q = u, d acquire masses due to their seesaw mixing with the heavy fermions (5)). The whole mass matrix for up-type quarks, written in block form, is
and analogously for down-type quarks. When M U,D ≫ v R , v L , the resulting mass matrix for the light states is given by the seesaw formula
Substituting here eq. (7) we find, in the explicit form,
where From the mass matrices (11) one can also derive the relations
which allows to calculate the top quark mass using the known masses 7 of the other quarks.
The large value of the former implies that the "seesaw" corrections 8 to equation (10) have to be taken into account. Doing so, we obtain the physical top quark mass
where m 0 t is the "would be" mass, calculated from eq.(14). Obviously, the analogous corrections are negligible for other quark masses since we demand all Γ's to be ∼ 1. On the other hand, from (11) one can easily derive that Γ 21 /Γ 33 ≈ ε The inclusion of leptons in this model is straightforward and will be presented elsewhere.
In fact U(1)B −L can be unified with SU ( Last but not least we wish to remark that in our approach the strong CP -problem can be automatically solved without axion. Owing to P and/or CP -invariances the initial Θ QCD = 0 and Θ QF D = arg DetM , whereM is the whole mass matrixM of all fermions q, Q and p, n is also vanishing at tree level, because of the seesaw pattern 11 . The loop corrections can provide, however,Θ = 10 −9 − 10 −10 , which makes this scenario in principle accessible to the search of the DEMON -dipole electric moment of neutron.
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